Action of methylxanthines and imidazole on the contractility of the terminal ileum of the guinea pig.
Methylxanthines (aminophylline and caffeine) and imidazole, substances with an opposite action on phosphodiesterase (PDE), were found to contract the terminal ileum and to potentiate nerve-mediated responses--contractions elicited by electrical stimulation (ES) at 3 Hz and 30 Hz. Imidazole-induced contractions which were partly reduced by atropine, potentiated both responses to ES to about the same extent, and enhanced contractility of the preparation to histamine and potassium. The action of imidazole on the terminal ileum could be related to its influence on PDE in the smooth muscle. The effects of aminophylline and caffeine were found to be more complex, possibly involving some mechanisms other than inhibition of PDE. They produced atropine-sensitive contractions of the terminal ileum, which were potentiated by physostigmine and strongly depressed by hemicholinium. In the presence of atropine, they potentiated ES-induced contractions, particularly those elicited by ES at 30 Hz, which are thought to be of adrenergic origin. Both actions appeared to be due to presynaptic effects -- activation of cholinergic and adrenergic neurons in the intestinal wall, possibly by enhanced influx of calcium, and facilitated release of acetylcholine and noradrenaline. Aminophylline, in concentrations which potentiated nerve-mediated contractions elicited by ES, did not affect direct smooth muscle-contracting action of drugs. Higher concentrations of aminophylline, above 0.1 mM, were found to inhibit histamine- and noradrenaline-induced contractions presumably due to inhibition of PDE in the smooth muscle and subsequent elevation of cAMP levels.